ABSTRACT
Introduction
The palatine and nasopharyngeal tonsils are components of mucosa-associated tissue (MALT), which has evolved to protect vulnerable mucosal surface. They are strategically located in the nasopharynx and oropharynx at the entrance of respiratory and gastrointestinal tract, and are recognized portals of entry in sites of multiplication and persistence of several pathogens in humans (1, 2) . According to some authors (3) (4) (5) , this protection is realized by T-and B-lymphocytes. Plasma-cells are the final B-cell differentiation stage, but their involvement in a local IgA secretion has not been entirely clarified. There are evidences (6, 7) of the presence of IgA 1 and IgA 2 positive objects (IgA 1,2 PO) in the tonsillar parenchyma and epithelium with predomination of the IgA 1 subclass.
In this work we investigate quantitative distribution of IgA 1,2 PO in the palatine tonsils (PT) and nasopharyngeal tonsils (NT) with intention to compare distribution of IgA 1,2 PO in the epithelium and the parenchyma. The objects of analysis are 20 patients (13 PT and 7 NT) with frequent tonsillitis or significant adenoid hyperplasia.
Materials and Methods
The study group included 20 patients listed in Table 1 with recurrent tonsillitis and adenoid hyperplasia. At the time of operation all patients had been free from clinical symptoms of tonsillar infection for at least 4 weeks. Tissue samples were fixed in formaldehyde and embedded in paraffin. Serial 5-µm thick slices were prepared and mounted onto slides. The samples were oriented to allow observation of epithelium and por- and a standard diaminobenzidine reaction. The third slice was treated in the same manner substituting the monoclonal antibody with phosphate buffered saline -this was the negative control of the reaction. The fourth slice from the same series was used for morphological investigation as well as for precise localization of the contours of lymphoid follicles after staining with hematoxylin and eosin. The intracellular IgA 1,2 PO were observed and counted using a conventional Zeiss microscope "Amplival" and specially designed high-resolution CCD camera (1140/488 pixels in the interlaced mode) with the "Texas Instruments" CCD sensor on an IBM-compatible computer and "UTHSCSA Image tools for Windows" ver. 2.0 program. In all cases microscopic observation covered an area larger than one tonsillar unit, which consists of a follicle with its centre and mantle zone, an extrafollicular area and a reticular epithelium. For each patient the IgA 1,2 PO were counted in 10 sections on a tissue slice, which were chosen at random (5 sections in the epithelium and 5 sections in the parenchyma). Each section obtained at magnification of the microscope (×400) had an area of 0.01 mm 2 and corresponded to a single CCD frame. This area was few times smaller than the area of a typical tonsillar unit.
Results and Discussion
For all of the studied cases, the immunopositive objects were found distributed relatively regularly both in the epithelium and parenchyma ( Table 2 and Table 3 ). The specificity was confirmed -there were only casual stained objects in control samples. The analysis of the results indicated large variability of the total number of IgA 1,2 PO with each patient: for the IgA 1 PO number we obtained values varying from 57 up to antibodies affinity. A more detailed morphological study of the investigated tonsils exhibited, as a whole, more or less monotypic morphological changes in the parenchyma whereas the variety of expression of tissue transformations in the epithelium was much greater. Depending on the light-microscopic and the immunomorphological findings, the patients formed two groups.
The cases, which could be attributed to the first group, were PT 2, 9, 11, 6, 8, 14 and NT 1, 3, 8. They were characterized with lightly or moderately expressed hyperplasia of the lymphoid follicles. The epithelium was relatively well preserved; the changes in it included light degree of displasia and discrete single areas of subepithelial deposition of hyaline and fibrous tissue (Fig. 2) . As known, such findings are not typical for crypt epithelium. Evaluation of the immunomorphological findings in this group showed that both IgA 1 PO and IgA 2 PO prevailed in the parenchyma. More specifically, the number of the IgA 1 PO and the IgA 2 PO were comparatively equal in the epithelium whereas the number of the IgA 1 PO in the parenchyma was more than twice larger than the corresponding number of IgA 2 PO.
The second group consisted of cases PT 3, 4, 5, 7, 10, 12, 13 and NT 2, 4, 5, 6, 7. They were characterized with strongly expressed hyperplasia of the lymphoid follicles and heavy dystrophic changes in the epithelium. The findings in the epithelium exhibited increased number of the intraepithelial lymphocytes, vacuolar dystrophy of the spinal epithelial cells, large areas of epithelial desquamation, hyperparakeratosis and formation of "lakes" in the intercellular space (Fig. 3) . The described morphological changes resembled the changes in the distal part of the esophagus at Refluxesophagitis. There were observed also almost diffuse sub-epithelial deposition of Epithelium MZ GC Fig. 3 . Planocellular epithelium in a PT with strong displasia, intercellular lakes, increased number of intraepithelial lymphocytes and hyperparakeratosis. Deposition of sub-epithelial hyaline and fibrosis can be seen. the hyaline and fibrous tissue without involvement of the crypt epithelium. These depositions were similar to the sub-epithelial collagen deposition at the chronic jejunitis accompanied with humoral immunity disturbance. Immonomorphological findings in this group exposed clearly distinguished rise of the IgA 1 PO number both in the epithelium and parenchyma. (In some cases this number was few times the average number of the IgA 1 PO for the first group, for example 233 in the epithelium and 173 in the parenchyma for PT 10). The IgA 2 PO number, however, was relatively lower than the IgA 1 PO both in the epithelium and the parenchyma. In the cases when the IgA 1 PO or IgA 2 PO number was higher in the epithelium compared to the parenchyma, we found IgA 1,2 PO not only intercellularily but intracellularily (Fig. 4 and Fig. 5 ). 
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Conclusions
In conclusion we confirm expression of IgA 1 and IgA 2 positive objects both in the tonsillar parenchyma and epithelium with predomination of the IgA 1 subclass. There is evidence that the nasopharyngeal tonsils are more active than the palatine tonsils with respect to the IgA 1,2 PO expression which confirms conclusions made by other authors (7) . Morphological changes in the planocellular epithelium like desquamation, light degree of displasia, vacuolar dystrophy are encountered in both types of tonsils. Majority of the palatine tonsils are characterized with formation of hyalinefibrosis substrate that is most probably reactive. The latter is missing in the nasopharyngeal tonsils. There is some relationship between the subepithelial deposition of hyaline and fibrous tissue and the decreased number of IgA 1 , 2 PO found in the epithelium. One could assume that the presence of subepithelial depositions inhibit migration of immunoglobulins to the surface and humoral immunity respectively. The fact that the crypt epithelium shows no signs of dystrophic changes, subepithelial depositions and extensive infiltration by diverse population of T and B cells gives us a ground to assume that the crypt lymphoepithelium is capable of participating both in cellular and humoral immune responses which is in agreement with other authors (1). The observed IgA 1,2 POcontaining sections in the cytoplasm at different levels inside the planocellular tonsillar epithelium have not been reported before. Probably they are related to an active deposition of the locally synthesized immunoglobulins, which are freed at cellular desquamation. Whether these antibodies are product of locally formed B lymphocytes or the tonsils are only a preferable region of seeding could not be determined.
